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ABSTRACT 

Two self-contained fourth grade classrooms were 
compared during a 1-year study conducted in a small rural community 
in Indiana. Pre-test measures consisted of the previous year's third 
grade scores on the Cognitive Abilities test and a self-developed 
inventory of attitude toward school and computers. The control group 
(n=28) received instruction throughout the study via traditional 
teaching methods with one computer available to the class. The 
experimental group (n=29) , with a student/computer ratio of 2:1, 
began the year by learning keybcarding and becoming familiar with the 
computer system and the available variety of software, as well as 
attending to the traditional lessons with their teacher. After this 
initial instruction, these students spent a minimum of two hours per 
day at the computer, either alone, or with a partner, working with 
software from all areas of typical daily instruction. The measures of 
posttest performance for the two groups compared computer skills 
mastered; problem solving ability; and the Iowa Test of Basic Skills 
Reading, Math, and Composite Subtests. Both the raw scores on these 
measures and the scores adjusted for differences in intelligence were 
compared, student attitudes toward school and computers, and teacher 
perceptions of student abilities were also comparad. Although the 
experimental group had significantly higher scores on the computer 
skills test, none of che other measures produced significant results. 
Five appendixes and two supplemental analyses provide the study data 
and statistical analyses, sample measuring instruments, and a list of 
computer skills objectives. Ten references are included. (EW) 
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ABSTRACT 

Two self contained fourth grade class roans were conpared during a one 
year study. Computers were introduced into an experimental classroom with a 
student/computer ratio of 2:1. The control classroom had a student/computer 
ratio of 28:1. 

Measures of posttest performance compared for the two groups were 
computer skills mastered; problem solving ability, Iowa Test of Basic Skills 
Reading, Math, and Composite Subtests. 

The raw scores on these measures were conpared as well ar, the scores when 
they were adjusted for differences in intelligence. 

Gains in attitude toward school and attitude toward computers were also 
compared. 

Teachers' perception of student abilities were also compared. 

Results indicated a significantly higher score on the computer skills 
test for the experimental group (p < .0001) . However, no other measures 
produced significant results. 
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BACKGROUND OF THE PROBLEM 



Within the educational and occupational comnaunities, it is evident that 
the "information age" is upon us^ and that the adults of tomorrow will have a 
definite advanta9e in the work force if they are computer literate. Small 
(1984) believes that computer illiteracy may very well be the major handicap 
of those who will live in the 21st century. 

Rationale 

The fundamental responsibility of defining computer literacy and deciding 

how or how not to teach it is^ of course, placed upon the schools. Major 

questions are raised about the tremendous cost of promoting computer literacy 

by providing computers for all classrooms. As many systems exist for equally 

distributing computers throughout the schools as there are schools. 

Distribution methods range fran: (a) computer labs to which students are sent 

weekly for group instruction, to (b) one or two computers per classroom, at 

which students work independently or in small groups, to (c) several computers 

per classroom, at which students receive ample opportunity for independent 

instruction, to (d) no computers at all. Papert (1984) expressed his opinion 

on the present state of computers in the classroom: 

. . . there's a lot of ballyhoo in the press about this computer 
revolution — that computers are everywhere in the schools. But, 
in fact, there is scarcely one for every 100 children — which is 
no computer at all if you average it out. A very small number of 
schools are thinking in terms of one for every 30 children because 
that means each child can get an hour a week at the computer — which 
is a little better. But think of one hour a week for the pencil, 
and it's obvious that this is still absurd. 



I ^ 

I Proponents of classroom computers argue that albeit the obvious 

limitations of not enough computers in the classroom and not enough 

■ time allowed for their use, individual computer experience may 

^ enhance students' intellectual abilities and problem-solving skills, 

^ may increase self-esteem, intrinsic motivation, and independent 

I learning because of immediate feedback of students' responses. 

Critics argue that computer experience is likely to produce highly 
I distractable and impulsive students; that social interaction skills 

^ will not be prom.oted; and that creativity may be stifled and intrinsic 

* motivation undermined (Lepper, 1985). 

I Numerous states and school systems have launched state or 

system-wide experimental studies to assess the effects of computer- 

■ assisted instruction (CAI) on student achievement and attitude 
^ toward school and computers 

■ One such study was conducted in A.rkansas during the 1984-85 
I school year, called IMPAC (Instructional Microcomputer Project 

for Arkansas Classrooms) . IMPAC provided the experimental self- 

■ contained elementary classrooms ;:ith six computers per room, and 
^ the experimental junior high classes with computer labs. Both 

" systems accompanied the traditionally taught daily classroom, 

I with computer time per student at 20 minutes per day. (IMPAC 

concentrated on math, reading, and language arts basic skills). 
H Tne results indicated that the most gains occurred at the 

^ elementary level, but that academic gams were m seme cases equal 

to those of the control groups. At any rate, they were not 
I statistically significant. Gain from poor tutoring and instructional 

T.V. were also equal to and in some cases, wore even greater than 
I computer gains. A notable positive effect of IMPAC was an improvement 
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in attitude toward school and computers of the experimental groups 
(McDermott , 1985) . 

A similiar study was conducted through the Washington, D,C. 
public schools. It was actually a pilot test run of Houghton- 
Mifflin's Dolph±n program, a CAI system which teaches and reinforces 
math, reading, and language art skills. The study compared Dolphin 
and non-Dolphin public schools in grades 4, 5, and 6, using 
standardized achievement test results frjm the preceding and Dolphin 
years against one another. An attitude questionnaire measuring 
student attitude toward school was also administered as a post-test. 
The experimental group received 15 minutes of computer time daily, 
wrrking in pairs in a lab situation. The control group received 
none . 

Basically, there were slight differences in achievement in 
favor of the experimental group, as exhibited by classroom test 
scores, student records, and classroom observations, but the 
two groups were not statistically significant on the acnievement 
test. There did appear to be significant differences of attitude 
in favor of the experimental group in the areas of learning about 
reading, wanting to continue the Dolphin program, and liking to 
go to school. Similar results to the Dolphin study were obtained 
from an investigation conducted by Ngaiyayc and VanderPloge (1986) 
with below grade-level students. The researchers asked three 
questions:; (a) Does CAI improve achievement for the educationally 
disadvantaged?, (b) Is CAI significantly superior to conventional 
teaching approaches?, and (c) Docs CAI effectiveness vary with 
the program design? 
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The subjects wero below grade-level achievers, grades 2-8, 
in an urban school system with low socioeconomic indicators. Three 
experimental groups each were assigned a different computer system: 
(a) vendor-based, whereas all materials in the program were designed 
by the vendor, (b) district-based, in which the school district 
developed or decided upon the materials to be used by its schools, 
and (c) school-based, whereas the individual schools chose or 
developed materials based upon the needs of their students. 
The control group was taught by conventional methods, without 
the use of computers. Standardized achievement test batteries 
from the preceding and current year were measured against one 
another to ascertain possible achievement gains from computer 
usage and type of computer usage. 

The results of the study were surprising. The achievement 
test scores of the three experimental groups were no higher than 
those of the control group, and there was no significant difference 
among the e.\per imental groups using the various computer systems. 

Questions may be raised as to w^^--\t actually would make CAI 
more effective,- since the educationally disadvantaged did not 
make significant gains m the previously mentioned studies, and 
since the type of program did not seem to have any measurable 
effects . The tune spent at the computer may have an effect. The 
"time on task" with the li^iPAC study v;as 20 minutes per day per 
child, but with six computers per classroom, the computer to child 
ratio was 5:1. The Dolphin study allowed 15 minutes per day per 
child, with a computer to student ratio of 2;]. 

Baron (1986) devised a study which merged the concept of 
time spent at the computer with group size at the computer. The 
purpose of the study was to "determine optimal group sizes which 
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enhance individual student achievement and socialization considering 

■ group size time on task variants"* Two factors were to be tested 

■ specifically: 

(a) Effectiveness - How much does each student learn?, and 
I (b) Efficiency - What group size and contact time is best? The 

hypothesis of the study was that "group learning is less effective 

■ than individual learning, but is more efficient. When computer 

■ time is limited or reduced, individual achievement can be aided 
by student team learning" . 

I Randomly selected 5th and 6th graders from upper-middle class 

Montreal were assigned to groups of 4, 2, and 1, The subjects 
I were given a pre-test of vocabulary knov;ledge and an attitude 

I questionnaire which included a history of computer use. The groups 

were randomly assigned to time treatments ofr (a) one half hour 
I treatment per week, (b) two half hour treatments per week, and 

(c) three half hour treatments per week. The course of study 
I was a vocabulary-building sequence, and the treatments were spread 

I out over a three week period. The subjects were given vocabulary 

and attitude post-tests. 
I Baron concluded that there were significant: results in vocabulary 

gain from the subjects which had spent the most amount of time 
I at the computer , regardless of the group size. Therefore , the 

I hypothesis v;as rejected m terms of group size.^ 

Perhaps an explanation for any gam at all stemmed from the 
I fact that the subjects came from well-educated upper-middle class 

families, and were more se 1 f-moti vc\ ted to learn under most circum- 
• stances anyway . As v;ell , the author gave no information as to 

I the attitude results. It woul^ '^o interesting to note whether 

these children had been exposed previously to computers, and whether 
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their attitudes toward school had inproved as a result of CAI, such as the 
attitudes of the educationally disadvantaged had improved (perhaps as a result 
of the novelty of the connputer experience) . 

Gordon Hartig (1985) comnaents on the justification for increased spending 
on computer equipment, software, and trained personnel by stating that CAI 
should not be merely as effective as traditional teaching methods, but rather 
must be more effective, before more time and money are spent on highly 
individualized systems. 

This idea is expanded by Signer (1983) who states that there is a 
discrepancy between what teachers feel makes CAI effective, such as content 
and teaching strategies, and what students feel makes CAI effective, such as 
interest and clarity. 

Bernard (1986) believes that the reason that much software is ineffective 
is because it forces students to choose a "right" or "wrong" answer. For 
exaTiple, a stvdent m.ay not have a solid grasp of the particular concept being 
taught or reviewed, but may still "guess" the correct answer. Of course, the 
lack of effectiveness will be exhibited as no achievement gains in posttests. 
This effect may be a reason for the lack of achievement gains in the previous 
studies. If CAI is, in fact, effective (regardless of the reason), then 
students should perform better on skills tests after instruction. 

Statement of the Problem 

Does exposure to computers in school affect learning and attitude? Is 
increased time spent at the computer related to school achievement and 
attitude toward school and computers? The following investigation was 
conducted to measure the effects of time spent at the computer on math and 
reading achievement, problem-solving skills, computer skills, and attitude 



ERIC 



10 



7 

toward school and cofiputers may further broaden the available knowledge in the 
domain of CAI* 



Hypotheses 

I 1* There is no significant difference in the means of math, reading, and 

cotnposice achievement test scores between students who have greater 

■ access to computers and those who have less, 

H 2, There is no significant difference in problem-solving ability between the 

two group. 

■ 3. Tliere is a significant difference in pre-post attitude gains in attitude 

toward school and computers in favor of students who spend more time at 
I the computer. 

m 4. There is a significant difference in computer skills in favor of students 

who spend more time at the computer, 
I 5, There will be a higher frequency of students whose teachers perceive that 

their computer and acadanic skills are outstanding among students in the 
I computer (experimental) group as compared to the number in the control 

w group. 

Method 

■ The two fourtli grade self-contained elementary classrooms at Marrs 

■ Elementary School in Mt, Vernon, IN were selected as the sanple of the study, 
Mt, Vernon is a small, rcral community in which the majority of the population 

■ falls into the lower-middle class socioeconanic range. The experimental group 
contained 29 subjects. The control group contained 28 subjects. Both groups 

■ Contained almost equal numbers of boys and girls, Tne study continued for one 

■ academic school year, 

r ^ 1 1 
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Pre-test measures consisted of: (a) the previous year's 3rd grade 
scores on the Cognitive Abilities test, and (b) a self-developed attitude 
inventory of attitude toward school and computers. (See Appendix C.) 

Posttest ineasures .;ere: (a) 4th grade scores on the Iowa Test of Basic 
SKills battery, including reading, math and composite subscores, (b) the o -(.e 
attitude inventory that was used as a pre-test, (c) a computer skills tests, 
measuring keyboarding accuracy, word processing, and the use of the machine, 
and (d) a problem-solving test of math and creative thinking problems. 

ITie control group instruction throughout the .study consisted of 
traditional teaching methods, with one computer available to .ne students in 
the class. 

The experimental group spent the first six to nine weeks of the school 
year learning and practicing keyboarding, and becoming familiar with the 
computer system and the available variety of software, as well as attending to 
the traditional lessons with their teacher. After initial instruction, the 
students spent a minimum of two hours per day at the computer, either alone or 
with a partner, working with software from all areas of typical daily 
instruction. Many practice/drill worksheets were replaced by interactive 
software programs. Software was enoployed in the areas of language arts, math, 
social studies (Indiana History), and enrichment in music, art, creative 
writing, and progrannming skills for those students who were interested. 

Tlie experimental classroom was equipped with fifteen Conniodore 64*s which 
had separate disk drives for individual operation. Tlie computer operated by 
th€* teacher was attached to a monitor with a 24-26" screen for group 
instructional purposes. Four printers were available for the classroom. 
Students sat at tables with two students per computer. 
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For the purpose of this study, only the means of scores between the two 
groups for each test were compared for analysis. Individual progress scores 
for each of the groups are contained in Appendix A in this report. 

A questionnaire was sent to fifth grade teachers to ascertain which of 
their students in current fifth grade classes were most proficient and which 
were least proficient in several acadanic areas. An attempt was than made to 
ascertain whether membership in the previous year of experimental or control 
groups had contributed their having been selected. 

Analysis 

Achievement tests were compared by a one tailed to test. Pre-post 
differences in attitude for the two groups was compared by a repeated measures 
analysis of variance. 

Analysis of covariance was also performed on the achievement measure with 
the I.Q. scores of the comparative abilities test scoring as the covariate. 
Difference in tea::her perceptions were compared by a chi-square test. 

Results 

The means of the groups are contained in Table I Post-Test Achievement 
Measures. No significant differences be 3en the experimental and control 
groups were found in the Iowa Math, Reading, and Conposite Tests (p < .05) as 
a result of the CAI, although the means of the experimental group were at 
least two points higher for all three tests. 

Problem solving ability was statistically insignificant as well at 
(p < .05) , and the mean score for the experimental group was one point lower 
than for the control group. 

The computer skills posttest was the only variable which showed any 
positive results at all, and these were highly significant (p > .01). The 
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control group mean was 8.22, and that of the experimental group 16.56. (See 
Tables 1 and 2) . 

Table III 

Repeated Measure Analysis of Variance Results for Attitude Measures 

Measure F Ratio Significance 
Attitude/School 

Pre-Post 8.27 .005 

Control Experimental 3.15 .076 

Interaction 0.08 .771 
At t i tude/Conpu t e r s 

Pre-Post 6.42 .012 

Control Experimental 0.42 .527 

Interaction 0.53 .476 

Pre-Post Analysis of Affective Measures 

Table III contains a repeated measures analysis of variance for the 
affective measures of attitude toward school and attitude toward computers. 
It can be noted that each measure contains a significant difference for the 
pre-post conponent. However, from Table II, it can be noted that the 
difference is actually a decrease in attitude for both measures and is 
probably a reflection of students' attitudes at the end of the school year as 
compared to the beginning. 

Complete results of these analyses are contained in Appendix A of this 
report. 
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Table IV 

Analysis of Covariance for Adjusted Means of Posttest Achievement Means 

Posttest Covarlate Covariate Mean Posttest Mean Adjusted Mean F Ratio Significance 

Control Exp. Control Exp. C ontrol Exp. 

Reading Verbal IQ 106.4 107.4 54.8 ^4.1 55.1 53.8 0.22 0.65 

Composite Verbal IQ 106.4 107.4 52.4 54.4 52.7 54.1 0.60 0.45 

Math Quant. IQ 103.9 105.9 51.9 53.0 52.4 52.6 0.01 0.91 

Problem 

Solving Quant. IQ 103.8 106.3 30.5 29.2 30.9 28.9 1 .26 0.27 



Table IV contains the results of the analysis of covariance performed on 
the dependent measures • It will be noted that the Experimental Group scored 
higher on each of the covariate measures. 

Tne table also contains the results for each of the Posttest means, 
rhese means were adjusted to corrpensate for differences in the appropriate 
covariable measure. The adjusted means also appears in Table IV. 

After the means had been adjusted, there is little difference in any of 
the dependent measures. Mone of these differences is large enough to be 
statistically significant. 

The complete results of this analysis is contained in Appendix A of this 
report. 
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Table V 

Chi Squari Analys\s of Teachers' Perception of Student Abilities 



Area of 
Teacher s' 
Percep t \ on 


Control 


in Top 5 


iNumber in 
Control 


Bottom 5 


Chi 


-Square 


Signi f iCfince 


Exp. 


Exp . 






















1 lice re5 s. i n 
Computers 


3-2=5 


2+3=5 


3+2=5 


2+2=if 


0 


.06 


0.8i 


Abl 1 i y wi th 
Co.'nputers 


i+2--3 


3*3=6 


5'^l=6 


0-2=2 


2 


.95 


0.09 


Computer 
Knowi edge 


1+2=3 


3*3=6 


ii-l=5 


1+2=3 




^5 


0.23 


Math Ability 


3 + 2=5 


2-2=4 


5-'>=6 


0-2=2 


0 


70 


O.itO 


Probi em 
Sol vi ng 
Ability 


3-1=^ 


2-^3=5 


^♦+1=5 


1+2=3 


0. 


55 


0.^*6 


Co.-nposi tion 


2-^2=^ 


2-3=5 


^-1=3 


l-3 = ir 


0. 


22 


0.6''i 


1 ntei 1 i gence 


2+2=t 


2*3=5 


^ + 1=3 


l-3=f« 


0. 


22 


0.6^* 



Teachers' Perception or Student Abilities 

The Chi Square analysis of the fith grade teachers' perception 
of students' abilities is contained in Table V. Teachers were 
asked to rank students according to their abilities in each of 
seven areas and an analysis v/as made of which groups, Experimental 
or Control, the students were in during their fourth grade. 

None of the ar^-Jysis proved to be statistically significant 
although ability Dmputors approached significance favoring 

the Experimental group. 

The complete results of these analyses are contained in Appendix 
C of this report. 
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Summary 

It sho^'ld be noted that the difference between means approached 
significance iavoring the experimental group m composite achievement 
(p=.07), Gains in attitude toward school (p=.07), and teachers' 
perceptions of student ability with computers (p=.09). 

Discussion , Conclusions , and Recommendat ions 

The findings of this study have many implications for CAI. 
For example, the lack of difference in achievement correlates 
with the results of the previous studies reviewed. Variables 
to be considered m these studies which may have affected results 
are the quality and relevance of the software used, the general 
expertise and attitude of the teachers and administrators involved, 
and the lack of random selection of subjects. 

It should also be noted thac the experimental group was handi- 
capped by the absence of their teacher. The teacher was ill for 
two months during rhe middle of the school year. 

In the area of problem-solving ability, the general "right" 
and "wrong" nature of instructional software may account for the 
lower mean of the experimental group. Perhaps the control group, 
through traditional teaching merhods, was exposed to more problem 
solving and creative 'chinking than the experimental group with 
the more structured CAI . The enrichment software obviously did 
not affect the thinking abilities of the experimental group, as 
we 1 1 . 

The decreased attitudes of both groups may have been due 
to the "end of the year" syndrome. Teacher attitude and behavior 
due to the experimental conditions may have actually had a negative 
effect on the group. There could be a "burnout" factor involved 

17 
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on the part of the students. 

Increased computer time had a positive effect in computer 
skill, as does most situations in which one practices often. The 
amount of the difference in computer abilities of the two ^jroups 
was a very profound one. 

Because every school has a different method for computerizing 
its classrooms, the results of future studies will continue to 
vary. More research needs to be conducted to determine the effects 
of the many variables involved. 

The program should be continued with additional research 
analysis. In this v/ay, the results of the program under more 
optimal conditions can be determined. 

CAI is here to stay. At the present time, under the constraints 
of budget, trained personnel, available space and software, each 
school must zrv to meet student and community needs as best it 
can . 
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Table I 

Means and Standard Deviations of Results 
for the Experimental and Control Groups 



Math 

Reading 

Composite 

Prob. Solve 

Computer 
Skill 

Att. /School 
Pre 

Att. /School 
Post 

Att. /Computer 
Pre 

Att ./Computer 
Pre 



S.D. 



Control 
50.48 
52.85 
50.70 
29.31 

8.22 

44.33 

39.32 

52.91 

48.71 



Experimental 
52.82 
54.46 
54.43 
28.39 

16.56 

45.00 

41.93 

52.69 

50.53 



Control 
8.55 
13.73 
9.62 
6.45 

1.93 

8.58 

7.76 

4.12 

8.05 



Experimental 
7.86 
9.64 
9.15 
6.13 

3.61 

11.46 

8.28 

4.33 

6.70 



Table II 



erJc 



Math 

Reading 

Composite 

Prob. Solve 

Computer Skill 

Att. /School 
Pre 

Att. /School 
Post 

Att ./Conputer 
Pre 

Att ./Computer 
Post 



T-Value 
1.0569 
0.5056 
1.4717 
-0.5342 
10.5055 

0.2329 

1.2159 

-0.1767 

0.8663 
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Probability 
0.1478 
0.3106 
0.0717 
0.3010 
0.0001 

0.4059 

0.1136 

0.4274 

0.2002 
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Appendix A 

Results of Analyses of Variance 
and Analyses of Covariance 
for Study DaCa 




Analysis of Covariance for ITBS READING 



18 



with I . Q . as , A d j_u_s/_ j_n g^^^Va r _i a b 

OEPENDt^^T VARIABLE: 2 
COVAR lATE : I 



GROUP 1: 

99 % 

123 92 

108 68 

113 41 
131 63 

89 33 
103 57 
116 45 
1 28 7'J 

88 32 

93 33 

'>8 4 4 

105 57 
107 61 
IC<4 50 

93 63 
135 43 
107 49 

106 57 

107 63 

CHOUP 2. 

105 52 

116 57 
91 41 

l',3 85 

81 49 

99 4 / 

114 65 
123 50 

115 47 

109 59 
121 63 
119 7J 

90 5y 
114 4? 

117 59 
102 ;9 

95 53 

99 4 ' 

94 45 
ICS 42 

98 54 

13 3 49 

107 49 





^SA^YSIS 


COVARIANC 




SOJRCK 


AOJ. 


SS CP 


VAR.EST. 




19 


.22 1 


19,22 


WITHIN 


3340 


.14 40 


80 53 


TOTAL 


3559.35 a 






10 


0.22 




S]CNiriO\NCK 


0.6435 




CHCUP 


COVARIATE 


.^ilAN 


ADJUSTED 


1 

2 


106.40 
107,39 


54.80 
54.09 


55. N 
53.79 



^ CROUP COV'ARIATE DEPENDENT N O ' . 

y^iL 1 11.75 14.73 20 

2 13.99 10.00 23 



Analysis of Covariance for ITBS COMPOSITE Scores 
vich I.Q. Verbal as Covariance 
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GiKfJV 1 : 

99 S2 

12) \' 

113 <2 

III Ob 

108 5"^ 
U6 ^0 
128 67 

93 36 

98 <9 
135 SI 
l'J7 60 
10". 56 

93 S4 

KVj SJ 
l'J7 

1^16 S4 

107 62 

CHOUP 

lOS 53 

126 62 

91 ^2 

I. ;3 78 
81 41 
9<> 52 

II. ; 65 
.23 57 
lis 51 

109 5-; 
121 66 
1:9 69 

90 52 

11-j 

117 63 

102 53 

95 5P 

99 *17 
9; 'i3 

105 53 

9'i 5^ 

M> 5i 

lo; 



ANALYSIS or COV,% OANjh 



SOURCE AOJ. SS OF VAI .KST, 

BET^rKS 22.00 1 22.00 

W!7>1IM M73. 12 40 36.83 

rOTAf. U95.1S 41 

F-I<AT!0 ( ' 



CRCUP COVARIATE DKPi NOWT AOJUSTCO 

t^EJ^a yJ-V\S ^XAS 

1 106.43 52.40 52.70 

2 107.39 54.39 54.13 



CROUP COVARIATt OSPESDEST 
Q STD.OLV. STJ.OEV. 



lERlC 



1 11.75 9.79 20 ^ 

2 13.99 9.13 23 
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Analysis of Covariance for ITBS MATH Scores 



with Quantitative I.Q. as Covariat 



e 



ERIC 



CROUP 1: 



GROUP 2. 



112 53 

109 59 

ICO w 

86 V) 

111 71 
106 

iOU 59 

ii)< 

119 63 

lU 52 

95 39 

ill 5 J 

102 51 

111 56 

106 53 

83 56 

101 57 
-55 

IJ2 45 

U'6 57 



U'9 52 

113 59 

K'2 4C 

U6 7'J 

87 36 

112 52 

112 63 

104 5: 

106 4 ; 

116 5; 

1:5 6: 

125 62 

96 4 7 

93 43 

90 5d 

1:1 4B 

104 SI 

95 52 

103 4 3 

n; 61 

109 It. 

9i 





ADJ . 








0 


CO 1 


0.60 




1902 


4 • 40 


4^ 5t 




1903 


01 41 




r- HAT 10 


0 01 






0/J0 74 




Gf-OUP 


covAK : ',Ti: 




Ai)jus:i:j 


1 
2 


10 3.90 

105 ^ : 


1>1.85 
53.04 


52.36 
52.60 


GRCOP 


COVARJATE 


STD.OKV. 


s 


1 
2 


8.84 
10.58 


8.86 
7.80 


20 
23 



Analysis of Covariancc for the PROBLEM SOLVING Test 
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with Quant It it ovc I.Q. as the Covariate 



COVV.RIATK- 1 



CKOJP 1: 



U2 
109 

111 
10-; 

119 
lU 
9^ 
Ul 
102 

111 

106 
83 
131 
lO'J 

1'j: 

1 06 



31 



32 
32 
21 
38 
29 
i 7 
23 
32 
3C 
31 
33 
25 



36 



109 
113 
102 
116 
87 
112 
112 
I'Jl 

K"; 

116 
125 

9a 

93 
90 
ill 
10 : 

95 
100 

ii; 

109 

9-; 



35 
79 
27 
2 1 
32 
25 
2-3 
23 
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ANALYSIS OK Cj^A vIAV.'i; 
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SOUICK 


AOJ. 




VAR 1- Jl . 




38 


3? 1 


33.32 




1156 


79 33 


3J.-i-i 


iu:ai- 


119'. 


11 39 




F-lViT 


10 


1 2b 




SIO«JK1CAnCK 


J.26tJ2 




CROUP 


COVARIATL 




AOJUSTKO 
MKAS 


1 
2 


1«3.79 
106.27 


30.4 7 
29.23 


30.85 
28.90 


CR<X)l> 


COVARIATi: 
STC.OEV. 


S1J.0EV. 




I 
2 


9.07 
. 10. 6S 


6.84 
S.47 


19 
22 



/ u 
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Repeated Measure Analysis of Variance 
for Attitude Toward School 








A=l, B= 


1 — 








54 


36 


46 


28 




41 


32 


42 


53 


32 


51 


44 


42 


36 


33 


51 


52 


52 


54 


52 


38 


33 


54 


48 














— 


A=l, B= 


2 — 






48 


47 


51} 


47 


31 




51 


42 


54 


44 


46 


50 


35 


43 


52 


3/ 


51 


46 


43 


59 


5'J 


53 


32 


5V' 


53 


52 


39 












\^2, 3- 








32 


51 


41 


43 


33 




41 


28 


26 


33 


30 


45 


52 


41 


33 


4 2 


-.8 


51 


46 


3? 


26 


39 


4 3 


41 


31 
















A=2, B 


-2 






46 


42 


46 


46 


33 




48 


43 


53 


33 


33 


50 


42 


56 


45 




43 


5i 


56 


34 


40 




23 


31 


43 


50 


34 








ASOVA 


OF 


VAH 


iancj: 




no 

















RCW3 : 

1 533.24 8.27 0.0032 



1 20;. 70 3 15 J 0756 



1 5 0 09 



96 6:).05 



TOrAL 

99 70 . 64 




RCW VAP. 








1 


50 


'o SS 


7.92 


2. 


50 


AS 9; 


>5 










1- 


48 


41. ;■/ 


B . G8 


2- 


52 


4 1 63 


' .98 


C0^2iK;r\TI0« 


N 




511) UF.V 


Rl (, CI- 


24 


44 33 


8. So 


Rl & C2: 


26 


46.73 


7.24 


R2 & CI. 


24 


39 2 1 


8.18 


R2 & C2j 


26 


42.54 


8.?C 



?7 
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Repeaced Measures Analysis of Variance 
for Attitude Toward Compiicers 



62 


c > 


51 


58 


55 




57 


42 






53 


5y 


52 


50 


55 


53 


54 


4a 


52 


4o 


51 


51 


53 


5S 


56 


















-> . _ 






57 


5? 


55 


53 


33 




53 


S3 


53 


51 


58 


43 


56 


55 


C J 


52 


57 


53 


52 


57 


53 


5" 


S'J 


c * 


53 


53 


■;6 




















56 


27 


33 


55 


55 




51 


52 




53 


32 


4 7 


iS 












52 




56 


SJ 


50 


53 


56 
















A=2, 3^ 








46 


13 


43 


55 


52 




51 




55 


55 


46 




52 


55 


c,^ 




5 i 


55 


^7 


52 


56 


• n 


57 


5d 


49 


57 


46 









Dr \'\^i\^cz :o s:G*.:r:- 



96 



2:7. 



99 



33.57 



'.66 



cot. 



I. 46 
2 52 



513 79 
51,58 
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COrtilNATICN' N 
RI f. CI: 24 
Rl & C2: 26 
R2 (, CI. 24 
R2 C2: 26 



52 79 
52.69 
<S.79 
5?, 46 



6.16 
6. SI 
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Appendix B 
Chi Square Analyses for 
Teachers' Percepcion of 
Student Abilities 



ERLC 



?3 
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Chi Square Analysis for Teachers' Perception of 
Student Interest in Conipuiers 



CH.I-SCJAKK 2 0586 

VAn:S' CCRrLCTiCS 0.C475 

SiGri-r :C^^C^ LK^.'EL 0.8087 



Chi Square Analysis for Teachers' Perception of 
Student Abilitv with Computers 



N'„>3ER Of CtiS=:WAT:0\S 17 

Ci:-sc<J-':: 2 OjI-; 



Chi Square Analysis for Teaciiers' Perception of 
Stud en-t---'G-o:;:^trt-crr--t:';Tcr^'-i-cxi g e 



S 1 CM f IO\ JS: LC -l.L 0.2291 



Chi Square Analysis lor Teachers' Perception of 
Student M d t h e ni a L i c s A h i 1 i l y 



KiJj-2Vr:» OK OD5^5iVATK>\.S 17 

Ch!-r>OJ;vKL a. 7012 

\.\7i:C' COWf-LCnON* 0.1282 
OKG/^KES OF riir.r:>a^. 1 

Q CONTKOirCY con*. 0.1990 



lERlC 



Chi square Analysis for Teachers' Percepcion of 
Scudenc Problem Solving Abilicy 



25 



NJM3£:^ OP OaSEnVATICNS 




17 


CH I -SOUAr^r 




.55-12 


YA7£S' CORR£CTICr; 


0 


.3064 


Di:GRCi:s or FRsr^ai 




1 




iJ. 


•;566 


Ca^TINGr.N'CY CCZ:. 


0. 


1777 


CX^y^H ' S Pi: I » M£ 


0. 


1806 



Scudenc Composition Ability 



N-J--iER Cr CbSE:-!V-T!0-vS is 

^'^-^'^^ 0.2222 
VATES- CORfiiCTION' 
DEGREES Of FREEDO; , 
SICs-IfiOVNCE LEV- a. 63,, 

CO'.TINGENCV COE. . 

Square Analyses ^orT:::u:r:''',,^,^^^^^^ 
S-t-ttd-en-(:-i.,t-e-i-i-i-g,^ trcc^- 

N0V3ER OF 0E3SERyAT!0!;s ig 

vAThs- coPHEcno-; g.^g^g 

DECKERS OF rP.-;;Da-, ^ 
S:GN'inO%.CE UV-EL 0 

ca.r:NGE,>CY cor:F. 

ov."i:R'S PHI rRi.ME 0.111, 
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Appendix C 

Examples of Measuring Instruments 
Construcced for Che Study 



OBJECTIVE 
REFERENCED 




PROBLEM TEST 



EVALUATIOf^ 
SYSTEM 



NAME 



STUDENT NO. 



TEACHER 



DATE 



SCHOOL 



SCORE 



PROBLEM SOLVING TEST 



Section i ren^s Ski 1 1 Score 

I i-5 Verbal Puzzles 

H 5-10 Analogies 

III 11-15 Verbal Sequences 

IV 15-20 Verbal Reasoning 

V 21-25 Numerical Sequences 

VI 25-3C Numerical Reasoning 

Vll :-!-35 Numerical Problem Solving 

VI 11 56-^0 Perceotion oT Space 

IX ^\-^5 Mechanical Reasoning 



METROPOLITAN SCMOOL DISTRICT OF MT. VERNON 

1000 VCST POUfJTM STPCET MT VCRNON, INDIANA A-'jJO 



Verbal Puzzles 



DIRCCTIONS: Choose the best word to 



^mplete 


the sentence or answer the 


question. 


M The butcher sel Is 




hppf 


M h 


cedar 


■ u • 


npnr i 1 <; 


u . 


y 1 cj o o u o 


1 " ' 


r \/ o 


1. The 


father of niy cousin's sister is 


my 






uncle 


1 b. 


nephew 


■ ^" 


father 


1 


brother 


e. 


grandfather 


3. Which of these words comes after the 


■ others in the dictionary? 




apron 


■ ^' 


night 




after 


d. 


yes 


I ^' 


perhaps 


■ . The difference between a he^-o and a 


■ cowa 


rd IS that a hero 




has many friends 


1 b. 


1 s k 1 nd 


c. 


i 5 handsome 


1 


has courage 


e. 


i s older 


^. The 


word that goes with pillow, mattress, 


■ and 


sheet IS 


I a, 


bedroom 


b. 


sleep 


1 ^- 


lamps 


d. 


blanket 


"erlc 


couch o ,; 



II. Analogies 27 
DIRECTIONS: Choose the word that 
fits the best. 

6. A IS to B as f 1 rst IS to 

a. last 

b. second 

c. alphabet 

d. grades 

e . two 



7. Cousin IS to dozen as niece 
is to 

a . nephew 

b. accent 

c. half-dozen 

d. sleep 

e. piece 



8. Friday is to Thursday as 

June IS to 

a. Saturday 

b. August 

c. Sunday 

d. May 

e. July 



9 . 'egetables i s to corn as 
flower IS to 

a. carrot 

b. berry 

c. banana 

d. rose 

e. pears 



10. Sharp is to dul ! as thick 
is to 

a. dense 

b. deep 

c. solid 

d. thin 

e. fat 



III. Verbal Sequence 

DIRECTIONS: Choose the word or letter 

that should come next. 

11. AA Z BB Y CC X DD 

a. E 

b. Y 

c. C 

d. Y 

e. W 



12 . 1 ion, ion on f 1 am lani 

a. iuo 

b. no 

CI 

. : c: 

d . fam 

e. ani 



15. ADA DAA AAD 

a. EHE 

b. H^'E 

c. EEH 

d. HEH 

e. EHH 

I 

I 

m, swifii walk fly water land ? 

a. ?ir 

b. island 

c. wind 

d. kite 

e. ocean 

^ i 

15. ACC DFF Gil J? j 

a. F 

b. H 

c. J 

d. K 

e. L 
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IV. Verbal Reasoning 

DIRECTIOIIS; Choose the best answer. 

16. John IS older than Carlos. Ann 
is older than John. Patrick is 
younger than John, We know that 

a. Ann is older than Patrick 

b. Ann IS younger than Patrick 

c. John IS older than Ann 

d. Carlos is older than Patrick 

e. Ann is younger "clian Patrick 



17, There are 5 books on a shelf. 
Two are the same color and one is 
a different color. If a blue book 
is taken from th,e shelf, which 
CAJiNOJ be true':' 

a, the books that are left are red 

b, the Dooks that are left are 

blue 

c, one of the books left is green 

d, the books that are left are 

the same color 

e, the books that are left ^.re 

not the same color 



18. Apple long winter snow peach. 
After all of these words have 
been found, what vs'ord could 
come next in the dictionary? 





f 1 rm 


b. 


p 1 k 


r 


worfii 


d. 


C.I 1- ^- 


e . 
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19. The president has a higher office 
than the governor. The mayor has 
a lower office than the governor. 

a. the mayor is higher than the 
governor 

b. the president is lower than 
the mayor 

c. the mayor is higher than the 
governor 

d. the mayor is lower than the 
president 

e. the governor higher than 
the president 



I20. Peter can run faste 
Ralph is slower th? 
IS faster than Dave 
a. Peter is faster 



r than Tom, 
^ Tom, Ralph 

ich is true? 

than Dave 



b. Dave is faster than Tom 

c. Ralph ib faster than Peter 

d. Tom is slower than Peter 
G. Peter is slower than Ralph 



V. Numerical Sequences 

DIRECTIONS; Choose the number that comes 

next in sequence, 

21. 10, 8, 6, ^ 

a. 5 

b. 3 

c. 2 

d. I 

e. 0 



22. 12, 6, 10, 

a. 1 

b. 10 

c. 12 

d. 16 

e. 2^1 



^ , o 



23. 9, ^, 12, 7, 15 

a. 2<r 

b. 2^ 

c. 22 1^ 

d. ^$ '3 
e, 
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2^. 7, 6, 5, ^ 

a, 2 

b, 3 

c, ^" 

d, 5 

e, 6 



25. ^, 10, 8, 3. 9, 7, 7, 13 

a, 9 

b, 10 

c, 11 

d, 1^ 

e, 19 



VI, NuiVierical Reasoning 
DIRECTIONS: Answer the questions by 
choosing the best response. 

25, Is'hich number added to 5 makes ^ 
less than 15? 

a, 9 

b, 11 

c , 5 

d, 7 
c. 3 



27 i.'iiich nuiPber divided by 2 leaves 
3 lees {'nr.n 7^ 

b, 

c. 6 

d. 7 



ERIC 
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What number, if multiplied by 3 is 
equal lO 2 times 5? 

a. 2 

b. ^ 

c. 6 

d. 8 

e. 10 



: j. What number is multiplied by 'i is 
eciucl 10 2 times !2? 

a. ^\ 

b. 5 

c. S 

d. 7 

e. 6 

iJ. What nuinoer is l/^J of ^ times 5? 

a. 2 

b. 3 
c. 

d. 5 

e. 6 



3!-, 



1 1 , Nume r 1 c a 1 P roD 1 eni So 1 v i ng 

Four boys bought so:iie candy bars 

If 2 of the boys bought 2 each 
and the rest bought 1 each, now 

many candy bars did they buy? 

a. 'A 

b. '■:> 
C. & 

d. 8 

e. 10 



32. Mary has ^5 baseball cards. Her 
brother Dan has 75. How many 
cards would Dan need to give Mary 
so that they would have the same 
number of cards? 



a , 

b 

c, 

d 

e 



10 
15 
30 

^6 

60 



33. If you buy two 50C candy bars 
and one $1.00 candy bar, how 
much riioney will you have left 
from a $5.00 bi 11? 

a , $1,00 

b, $2.00 

c, S2.50 

d, $3,00 

e, 3.50 

3'i, Mary's boat can travel 18 miles 
in three hours. How far can it 
go in five hours? 

a. 30 mi les 

b. 2'i mi les 

c . 12 mi les 

d. ! 5 mi les 

e . 60 mi les 



ler can run around the block 



3 times in 12 minutes. How many 
times can he run around the block 
i;i 52 iiunuies? 

a. 2 

b. / 

c. 8 

d. 9 

e. 10 



ERIC 



VI.II . Perceoticn of Spaces 3i 
DIRECTIONS: Choose the diagram on the right thjt matches the puzzle on the left. 




PLEASF TURN TO NEXT PAGE 



I ERIC 



JX. Mechanical Reason; -g 

DIRECTIONS: Answei ear", of the Questions below matching a, b, or c 
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11. 



Which pictuic shc-.vs how ihc t\vo 
boys "■vjll b.il.inco better? 
(if no chffcscncc, mnrk C ) 



Oi^ which ixTitof ;hi-- ;acc tuick v.i!! 
■T vciy r.is* C.I! ir.iNC the tuiiv 
(if cithci, iii."ii'< C ) 



I 




As thit> CM goes oTOunci the turn, v.hich 
tne picsscs hatdci on the io<'id^ 
(If no difference, mark C ) 



c 

Which gear aims opposite to the 
1 



oi ive: 





□ 



NAME 



STUDENT NO. 



DATE. 



TEACHER 



SCHOOL 



EVALUATION 
SYSTEM 



SCORE 



School Computer 





About Mv School 

Directions- During the next few minutes you are going to look at some faces 
and I am going to ask some questions aDout now you feel Some of the faces 
show childreii who are happy and giao Some of the faces show children wiio 
are neither happy or sad. Some of the faces show children who are sad If 
you feel good about the question, draw a cross tX) through the smiling face 
If you feel neitner good or bad, draw a cross (X) tnrojgh tne plain face in the 
middle If you feel bad about the question, draw a cross (X) through the 
frowning face 



1 How 00 you feel when ifs time to 
go to school 

2 '-^'ow do ycu fe6' wneM you ir.'''i- 
school next year^ 

3 How do ycu fee! when you think aooui 
tne way teacners treat you"^ 

4 How do you feei wrier, ;:s time ic 
get out your ooor-s and start to wcr: 

5 Hov/ do you fee! when scnooi is ovtr 
2'. the enc of t:^- Gay"^' 

6. How do you feel doout having a 
Chance to learn somethino nev/^ 





fietropoluar. School D^s;nc: oi ."".ouni ve'^r.on 
nount Vernon. Indicne ^7820 



7. How do you feel when your neighbors 
ask you if you like school? 

8. How do you feel when your summer 
vacation is over and it's time for you 
to go back to school? 

9. If your teacher said, "We are not going to 
have school today," how would your face 
look? 

10. You and your friends are talking about 
school Hov/ would your face look? 

11. At home during dinner, you tell your 
parents about school. How would your face 
look'? 



e c 
I I 



12. How do you feel when school is called o 
because of snow'? 

13. How do you feel when you have to ask a 
teacher for help'? 



M Your class IS ta'-mg a test Snow how you 
feel aoout tests'? 

15 If you were going to tear down a school to 
''■jild a highway, how would your face look'' 

16. Your teacher hands out report cards to the 
class v/hich is your face'? 

17 At lunch time, you and your irienos are 
talking about school. Which is your face^ 

18. How wouio you feei if the school burnec down'? 

19 It is the end of math class The teache^ says, 
tomorrovy we wii! have more time tc sruOy 
Which face shows how you feei? 



didn't have to go to school any more^ ^ 4j_ 
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ABOUT. COMPUTERS 



Dlrccllons. Plccnx: Ibtcn cs your teacher r coos eoch of Ihe sentences below 



Place across (X) on the word thai agrees with how you feel about it 



35 



21. I am crazy abo'jf computers. 



YES DONT KNOW NO 



22. If I had my way, everybody would have 
to study computers 



YES DON'T KNOW NO 



23. Computers are one of the most useTui 
things I know. 



YES DONTKNCV NO 



24 Computers amaze me 



YES DONT KNOW NO 



25 Computers help you learn in school 



YES DONT KNOW NO 



26. I enjoy compute; 



YES DONT KNOW NO 



27 Computers are interest ino 



YES DONT KNOW NO 



28. Computers aren't perfect, out I like the 



1 1 1 



YES DONT KNOV/ NO 



29. I like computers a little 



YES DONT KNOW NO 



30 I like computers about as much as 
don't like them 



YES DONT KNOW NO 



31. Computers are 0 '< for some peooie, but 
i don't like them 



YES DONT KNOW NO 



32 Computers aren't baa, but they are boring YES DOfM'T KNOW NO 



33 Computers are bad sometimes 



YES DONT KNOV/ NO 



34 Computers don't work very A'ell 



YES DON'T KNOW NO 



35 Computers don't interest me 



YES DON'T KNOW NO 



36 Nobody likes co^.pute.'o 



YES DON'T KNOV/ n: 



37. Computers are like a disease 



YES DON'T KNOW NO 



38 Life would be better without computers 



YES DON T KNOW NO 
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39 , Computers are a waste of time and money YES DON'T KNOV/ NO 



40. I hate computer 



YES rvi.M'T L'M.nw NO 
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Keyboard i n g 

1 , F ind home row . 

2 . Type students * names . 

3. Find function keys on computer keyboard. 
Computer Literac> 

4. Boot disk containing computer programs. 

5. LO'\D a program from the disk. 

6. COPY a program from one disk to another. 

7 . RUN a program. 

8. Understand that a computer is defined as a programmable 
machine that allows a person to input information so chat 
it can then process, store, and output the information. 

9. Type the name of the part of a computer that 

a. Allows one to enter data 

b. Displays output data 

c. Stores programs so that they can be placed into the 
computer * s memory 

d . Pr int s in format ion on paper 



Word Processing 

10. Boot Bank Street Writer 

11 Get a file from the data disk. 

12. Change a word throughout the data. 

13. SAVE the cha..ges. 
lA . CLEAR the data. 

15. RECALL the data. 

16. PRINT the data on the printer. 
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Poi^t .!oc Study :.' 1 



Tiic !)rfcct of Class Assi3ii;;cnl on 



S t: u cl c n t A c i e v c .i (j n I 



In ::n ait.firpt to loam .:oro ri')oul tiic ortocus of the project, study 
con ^1 \. clod to a r> c r t a i n ^/n a t afreet c 1 a s s a s :^ i ;i i o n t i \a y have ! i a u o n 

s t d i\^.\L a c * 1 i V c . 1 e ii I . V li c t u cI \* a post !i o c c o . p a r i u n r» i n c c it a s not 

i II c 1 v. d c d a ' o r. 3 1 1^. c criminal 1 1 y p o t h c e s . 

Scores represc 1 1 laj, ac e ve.:;cn t \/ere coiiparcd on three subtc.^-.tb of the 

I o '..'a T ;i s L ol \e*jlc S !: i 1 1 3 ( I Tl o ) . S u "Lr t e s t s g c o r o s c o . . 0 a r e d ' / c r e !: o n d 1 :i 3 , 

. I a t Ii G ; a t i c r, , a n di C 0 v. p 0 3 i t . Tl; e c 1 a 3 s a s s 1 ^ n i ■ e n t wo re a j folio s . 



3 a 1' J e c L vc r c r a n d o : ; I y a s i 3 31 e C' to c 1 a s i> a s j a o 1 1 1 3 r . . d 0 3 a •. . . 
Til : r e * :a s no p 1 a n w o d d 1 f f r 2 a c e in L a s L r a c t i o a i 1 j j r a 1 e 3 . G r a d e f o u r 
.1 G b 1 a . c n t '3 L f 1 r o ^1 in t i: ! I t !. o o e in s c c 1 1 o a A a 1 1 0 a / d cl c o e 1 L !i 0 a o 
CO i^;;iLcr ia tiie back of tlie clajsroo.i and tlio.oc -"..i^i^acd to tic /i section 
a 1 1 CMi d e d c 1 a o s 0 f> ;/ 1 1 li compute r f or e a c ii t vo s t u d c a. t s . 

dOi^ultG '/ere analyzed m t'.;o \/ays. rirf^t, the ocores \:ere t re- a ted as 
VcW! 1= cores and uere anMly^'.ed by a one-i-ay analysii; of Vfiriance. Second, 



3rd :;r^ao 
A s 1 i 3 a ^ I.* n t 



Ath 3rad.5 
i* ssoi^n '-en t 



A 



A 
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vith the third jrade scorei> 0:5 .1 covr.riato, an analysis of covariance \;as 

pcrfor.jcd. 'Jesuits aro contained la Tables lA and 13 below. 

Vablc 1-A 

A n a 1 s i 0 f v a r i a a c e a e s i: 1 1 s for Class s s i a . 1 o n t 

'J r o'.i ;) . ea a s 

ilcaJLa;^ .iitli Co:\50siLe 

3A,a:. k 59. a ja.c 55.5 

3.^. 4a 10 :.0.9 IjI.j 51.9 

3A,A.. ? :33.G 51. G 52.7 



\ n 1 y s i a 01 'v' <'i r i a n c e 



?.eaGia[; 
.'la til 

G 0 ii p 0 s i L 



: a I i «j. 



1. 15 

C:. 25 
C.33 



o ;^ n 1 i. 1 c a a c 0 
0. 

0.06 
0.3. 



T':o roi^ults Oi the Analy^i: of AL/iaac^^ 'nr Ll.e c 1 a s i f i c c- 1 1 on :,rouj, 
MC'ias ladicateL. t!^"it taerj ioi'c no c! i f T c r e n ce .-et\;ee:. ,]r'ju;j leans that 
.:c>rc s ta u is Lie J. 1 3 y si^^nificcnt ^.t t!ij . 3 levjl, ''h.' o.)ly diuicreicc that 
a p i" oa c h e d a i 3 i T 1 c a n c o \/a s t !i e d 1 L" e r e c 0 bet \; a e a r e 1 d i ii ^ s cores for 
Groiivs 3i>, A/. (.rO0.>) aad 3A,.^.; (!!=5^'.A). ."urLlier ..a.'ly:jLs sho^'cd t'iTt 
tho difference hoL'./eon t!^.eie t':o r\'an;. ..'is not sj^^niTicaat at the .-5 
level. Viie level of s i n i f i c r: a ce for tl;ese d 1 f f a r cmi c e s ;;a:' r- 0.10, 'jiiich 
'./as not a ::i'^,nif leant differance. 



43 



I 

i 

i 

' T a b 1 e 1 - 3 









is 


of 




r i a p. 


CO ?^ c f; u 


Itr: f 


or cl; 




r. s s i 
























Group 


! I e n n s 




















?v c a u 1 n 


'■> 








I* li L 










Co: 1 


porii Uc 






Gr ou .J 


Or 




'J r . 








v.; * . ^ 










Gr. 3 


Gr . 




Gr. 4 


(Co. 










UGH ) 


(Co.. V 


or) ( 




;.-.d 




(Co. V 


ar)(Dc 


P) 


(Adjus) 






VJ 


5 2 •. 




53. 


10 


3C. 1 


52 




51 


. ^ J 


0 r \ r .'^ 
J V . J • J 


31. 


20 


51 .05 




^\ :i . 


V 


■jO. 




^ J . 










I* •» 


• ✓ . 


<^ /" / 

.> V . 0 • : 


55. 


50 


54 .39 


^ f ' 
-J JV } * \ .« 


2 . 


7 ; 


50. 


::j 


' 


' '> 


3 5. 20 


51 


. 30 


51 




JO, V' 0 


51 . 


90 


51 .05 


<^ f ^'^ 


3 J . 




J 3 . 




To « 


7; 


0 0 0 -n 


51 




53 






52. 


C7 


55.37 




1 












r^. L J 0 S 








Si 


- .1 i : 1 c a 


nee 







.^caciin;_, 3.35 .03 

C 0 : ; p 0 s i t: o 1 . 1 > 6 . 1 'J 



-sOi^'ilus for a.^.olysis ci covr.ria"icc iiidicoHed L'.iau Uiio j I f >.»rancc 
bet',.'ec:) rer.dii:;j scores \;orc» bijnificjot .03) nncl favored the 

o:j:pc r i:!c:i Lai ^^rou,;. DifferGr.ces I;Ot'..v?e'i t;)ie ircons of mci Ll-.^f^ia t ics ir.\i 
co::;)05itC' ::si'bLcsLo \ct:: nol c?3 :;ai T icj iL a 1. t:lio .^rj 3i;vel. 
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:or.L :ioc ran,:y 

' ; . 'i . - / r 'J c w o '* T 2" J <' I p c :) L G r o u , ' b o .i 

i;i ciii t*.LicM;/t: to co'.iplcuc fui'Lhcr a:ir.ly:^ii. of Li;c project, litUvly vas 

c 0 lul u cl c u u o . : s c - r u i :: lui U c i J c c L r o u ;) n s 1 3 u .n c n U ;m y "» 0 v c had on i n s 

I o I : , l: d 0 1 » I n c I1 1 c V w^ni . T c t u vi ; 'w* ci s a post ! 1 o c c 0 i a r 1 s o n si n c c 1 u \'. g c 
I 

.\ )l I c 1 1: (' d a . ^ 0 n ^. t\.c o r i 1 r: «. 1 !i y p o U 1 : v.* g 0 .s , 

.jcores r c r 0 oc n u 1 n achicvciionL \;ore co: 'pared 0;:; iiiirec su'^Lestt; of the 
Io'.;,i (;f /'.^..-ic S!:iilr. (IT. 3). Su'jtc-sL score^ coi.parci! \;cro loading, 

ar,:;i :;:;r,.;-iL 

'hi';j.-cLo ■•'jr.-' r.rvIoiJy j> 1 no d to clr.'Mscr in boLli ^raucs 3 and A. 
■/iiorc^ ;;a« n.; 1 ^.i i J f r ^ ce ii'. i n iW, r uc 1 1 on i a jr.\»I'.^ 3. CJrr. do four 

a. >s i .i. ca L ilif-jr.'d in Li.al tiio/- in sccLion aLL-.Mi^cd clac; sos \/iL]i one 
CO I,, aLoi ^ i I'.c '.'c'. af '^lij cla.'^srooi: a nil tlic^.'ic a.JfJij.io^ Lo L!:o !) c-:oct:ior 
c. I. L c n .! 0 c 1 .^j : J f , ' 1 L J : oar' c o !> L o r for 0 a c a L o s 1. 1: J. o a C . 

^v,.'!. l.s aaal/,a/ xa L'/o '/a:'::. / i r L , La^,- djifareacc !)cl:\;ecn 

L'lii'v'. aad louri: ^r'-i,, iic^;ro^ *'jra aria'y:cd by a L-ljsL. Second, vilh the 

i 

I L*'.ir.I jr.idc scorca covaiial^-, aa r w.i] y ol COV': r la iice performed, 

I 

i A 0 a u ] L a a r 0 c 0 a n a i a 0 1 a T a M c l. A a n cl 7a b 1 e ? .1 !) e 1 0 . 
1 

I 
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Table 2-B concains the results of Che analysis of covariance 
for differences between the means of the posttest when scores are 
corrected for differeinces in the pretest results of the two groups. 

When mean scores are adjusted to compensate for differences 
in the covariate (3rd grade achievement test scores) the differences 
between reading means and the difference between composite means 
were both significant. 

This confirms the results found in Che t-tesc (Table 2-A). 

The gains in reading and composite scores were significant 
and favored Che experiental groups. The gains in mathematics 
favored the experimental group, but were not statistically 
significant . 
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